1. PUBLI C HEALTH STATEMENT

This Statenment was prepared to give you information about
chl or odi br omronet hane and bronoform (tri brononet hane) and to enphasi ze
the human health effects that may result from exposure to these
chemicals. These two chemicals are considered together in this report
because they are similar in their properties and in the health effects
whi ch they cause, and because they are often found together in the
envi ronnent. The Environmental Protection Agency (EPA) has identified
1,177 sites on its National Priorities List (NPL). Chlorodibronomnethane
and bronof orm have been found at 14 of these sites. However, we do not
know how many of the 1,177 NPL sites have been eval uated for
chl or odi br omroet hane and bronoform As EPA eval uates nore sites, the
nunber of sites at which chl orodi brononmet hane and bronof orm are found
may change. The information is inportant for you because
chl or odi br omronet hane and br onof orm may cause harnful health effects and
because these sites are potential or actual sources of human exposure to
chl or odi br onorret hane
and br onof or m

When a chemical is released froma |large area, such as an
i ndustrial plant, or froma container, such as a drumor bottle, it
enters the environnent as a chemical em ssion. This em ssion, which is
also called a rel ease, does not always |ead to exposure. You can be
exposed to a chemnical only when you cone into contact with the chemical
You may be exposed to it in the environnment by breathing, eating, or
dri nki ng substances containing the chenmical or fromskin contact with
it.

If you are exposed to a hazardous substance such as
chl or odi br omonet hane and bronoform several factors will deternine
whet her harnful health effects will occur and what the type and severity
of those health effects will be. These factors include the dose (how
much), the duration (how long), the route or pathway by which you are
exposed (breathing, eating, drinking, or skin contact), the other
chemicals to which you are exposed, and your individual characteristics
such as age, sex, nutritional status, fanmily traits, life style, and
state of heal th.

1.1 WHAT ARE CHLORCDI BROMOVETHANE AND BROMOFORM?

Chl or odi br omonet hane and bronoform (al so known as tri brononet hane)

are col orl ess, heavy, nonburnable liquids with a sweetish odor. In the
past, bronmoformwas used by industry to dissolve dirt and grease and to
make other chemicals, and it was also used in the early part of this
century as a nedicine to help children wi th whoopi ng cough get to sleep
Currently, bromoformis only produced in snmall anmpunts for use in

| aboratories and in geol ogical and electronics testing.

Chl or odi br omoet hane was used in the past to make other chenicals such
as fire extinguisher fluids, spray can propellants, refrigerator fluid,
and pesti ci des.
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Currently it is produced only in snmall amunts for use in
| aboratories.

Anot her source of chl orodi brononet hane and bromoformis drinking
wat er. When chlorine is added to drinking water to kill any
di seasecausi ng organi sns which nmight be present, the chlorine reacts
wi th natural substances found in the water, producing |low |l evels of
chl or odi br onronet hane and br onof orm as undesired byproducts. Small
amounts are al so produced by plants in the ocean

In the environment, chl orodi brononet hane and bronof orm are not
found as pure liquids, but rather they are found either dissolved in
wat er or evaporated into air as a gas. Both chl orodi br ononmet hane and
bronmoformare relatively stable in the air, but reactions with other
chemicals in the air cause themto break down slowy (about 50%in one
or two nonths). Any chl orodi brononet hane or bronmbformin water or soi
may al so be broken down by bacteria, but the speed of this process is
not known.

Further information on the properties, uses, and behavior of
chl or odi br ononet hane and bromoformin the environment may be found in
Chapters 3, 4, and 5.

1.2 HOWM GHT | BE EXPOSED TO CHLORODI BROMOVETHANE OR BROMOFORM?

You are nost likely to be exposed to chl orodi br ononet hane and
br omof orm by drinking water that has been treated with chlorine.
Usually the levels in chlorinated drinking water are between 1 and
10 parts of chlorodi brononet hane and bronoform per billion parts of
wat er (ppb). Chl orodi br ononet hane and bronmof orm have al so been detected
in chlorinated swi nmng pools. Wien you are at a pool, you could be
exposed by breat hing chl orodi bromonet hane or bronoformthat have
evaporated into the air, or by uptake fromthe water through the skin
Nei t her chl or odi br ononet hane nor bronoformare likely to be found in
f ood.

If you live near a factory or |aboratory that nmkes or uses
chl or odi br onmonet hane or bromoform you might be exposed to
chl or odi br onoet hane or bronoformin the air. However, since neither
chl or odi br omonet hane nor br onof orm have wi despread use in this country,
they are usually present in outside air at very low levels (less than
0. 01 ppb). Therefore, this sort of exposure is not likely for nost
peopl e. Anot her place where you m ght be exposed is near a chem ca
wast e site where chl orodi brononmet hane or bronoform has been allowed to
leak into water or soil. In this case, you could be exposed if you
drank the water or got the soil on your skin. Further infornmation on
how you m ght be exposed to these chenmicals is given in Chapter 5.
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1.3 HOW CAN CHLORODI BROMOVETHANE AND BROMOFORM ENTER AND LEAVE MY BODY?

Studies in aninmals and humans indicate that both
chl or odi br omronet hane and bronoform can readily enter your body after you
drink themin water or breathe themin air. It is likely that these
chem cals woul d al so enter your body if you got them on your skin, but
this has not been studied. The main way that chlorodi br ononet hane and
bronmof orm are renmoved fromthe body is by being breathed out through the
lungs. Elimnation is fairly rapid and conplete (from50%to 90%in 8
hours),so they do not tend to build up in the body. Further infornmation
on how chl or odi br omonet hane and bronmoform enter and | eave your body is
given in Chapter 2.

1.4 HOW CAN CHLORODI BROVOMVETHANE AND BROMOFORM AFFECT MY HEALTH?

The effects of chl orodi bronmonet hane and bronof orm on your health

depend on how nuch you take into your body. In general, the nore you
take in, the greater the chance that an effect will occur. Studies in
ani mal s and humans indicate that the main effect of eating or breathing
| arge anmobunts of these chenicals is a slowing down of normal brain
activities. This occurs quite quickly, and tends to go away within a
day. In humans exposed to | arge anobunts of bronoform the usual effect
is only sleepiness. However, unconsciousness or death can occur in
extrenme cases. Studies in aninmals indicate that exposure to high doses
of bronmoform or chl orodi brononmet hane may also lead to injury to the
liver and the kidneys within a short period of time. Studies in aninals
al so suggest that neither chlorodi bronmonet hane nor bronoform has a high
ri sk of harming an unborn baby, but this has not been studied in hunans.

Exposure to |l ow | evel s of chl orodi brononet hane or bronoform do not
appear to seriously affect the brain, liver, or kidneys, but studies in
animal s indicate that |ong-termintake of either chlorodi bronmonethane or
br onof orm can cause cancer. Al though no cases of cancer in humans can
be definitely attributed to these chenmicals, this is an effect of
speci al concern, since many people are exposed to | ow | evel s of
chl or odi br omonet hane and bronoformin chlorinated drinking water

Further information on how chl orodi brononet hane and br onof orm can
affect the health of humans and animals is presented in Chapter 2.

1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

In general, chlorodibronmonet hane and bronoformtend to produce

simlar effects at conparabl e dose |evels, although chl orodi brononet hane
may be slightly nore potent. Tables |-1 to |-4 summarize information on
the | owest doses that have been shown to cause observabl e changes. The

| evel s of chl orodi bronmonet hane or bromoformin air that affect humans
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TABLE 1-1. Human Health Effects from Breathing
Chlorodibromomethane or Bromoform®*

Short-term Exposure
(less than or equal to 14 days)

levels in Air Length of Exposure Description of Effects
The health effects

resulting from short-term
exposure of humans to air
containing specific
levels of chlorodibromo-
methane or bromoform are
not known.

Long-term Exposure
(greater than 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects

resulting from long-term
exposure of humans to air
containing specific
levels of chlorodibromo-
methane or bromoform are
not known.

*See Section 1.2 for discussion of exposures encountered in daily life.
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TABLE 1-2. Animal Health Effects from Breathing
Chlorodibromomethane or Bromoform

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppb) Length of Exposure Description of Effects*
240,000 10 days Injury to the liver and
kidney in rats exposed
to bromoform.

The health effects
resulting from short-term
exposure of animals to
air containing specific
levels of chlorodibromo-
methane are not known.

Long-term Exposure
(greater than 14 days)

Levels in Air (ppb) Length of Exposure Description of Effects*
24,000 2 months Injury to the liver and

kidney in rats exposed
to bromoform.

The health effects
resulting from long-term
exposure of animals to
air containing specific
levels of chlorodibromo-
methane are not known.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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Human Health Effects from Eating or

Drinking Chlorodibromomethane or Bromoform*

Short-term Exposure

(less than or equal to 14 days)

Levels in Food

Levels in Water (ppb)
1,300

21,000

2,100,000

Length of Exposure Description of Effects*¥

The health effects resulting
from short-term exposure of
humans to food containing
specific levels of chlorodi-
bromomethane or bromoform
are not known.

Estimated Minimal Risk Level
for chlorodibromomethane
(based on studies in
animals; see Section 1.5 for
discussion).

Estimated Minimal Risk Level
for bromoform (see Section
1.5 for discussion).

1 day Sleepiness in children

given bromoform.

Long-term Exposure
(greater than 14 days)

Levels in Food

Levels in Watexr (ppb)
1,000

6,900

Length of Exposure Description of Effects¥*
The health effects resulting
from long-term exposure of
humans to food containing
specific levels of chloro-
dibromomethane or bromoform
are not known.

Estimated Minimal Risk Level
for chlorodibromomethane
(based on studies in
animals; see Section 1.5
for discussion)

Esimated Minimal Risk Level
for bromoform (based on
studies in animals; see
Section 1.5 for discussion).

*See Section 1.2 for a discussion of exposures encountered in daily life.
**These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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TABLE 1-4. Animal Health Effects from Eating or
Drinking Chlorodibromomethane or Bromoform

Short-term Exposure
(less than or equal to 14 days)

Levels in Food Length of Exposure

Levels in Water (ppb)

190,000 14 days
660,000 14 days
2,600,000 14 days
2,900,000 14 days

Description of Effects*
The health effects resulting

from short-term exposure of
animals to food containing
specific levels of chloro-
dibromomethane or bromoform
are not known.

Mild effects on liver and
kidney in mice given chloro-
dibromomethane.

Mild liver injury in mice
given bromoform.

Death in mice given chlorodi-
bromomethane.

Death in rats given bromoform.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppb) Length of Exposure
880,000 2 yr
1,600,000 2 yr

Levels in Water (ppb)

290,000 2 yr
530,000 2 yr
1,300,000 13 wk

Description of Effects*
Liver injury in rats given
chlorodibromomethane.

Liver injury in rats given
bromoform.

Mild liver and kidney injury
in rats given chlorodibromo-
methane.

Mild liver and kidney injury
in mice given bromoform.

Mild liver and kidney injury
in mice given chlorodi-
bromomethane.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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are not known (Table I-1), but levels of around 1,000 to 2,000 ppb in
air can be detected by smell. Levels of 24,000 ppb or higher of
bromoformin air have been found to cause liver or kidney injury in
animals (Table [-2), but the levels of chlorodibrononethane in air that
affect aninmals are not known. Swallow ng one or two drops of bronoform
causes sleepiness in children. This is about equal to the anount of
bronmof orm t hat woul d be swal |l owed i n one day from drinking water
cont ai ni ng 2, 100, OO0 ppb of bromoform (Table |-3).

The anmount of chl orodi br ononet hane taken by nouth that woul d
af fect humans is not known, but is probably about the sane as for
bronmbform Studies in animals indicate that concentrations of around
190, 000 ppb of chl orodi br ononet hane or 660, 000 ppb of bronoformin food
or water can lead to effects on liver or kidneys over a 2-week period
(Table |-4). The anpbunts of chl orodi br ononet hane or bronpoformthat woul d
cause simlar effects follow ng skin contact are not known.

Mnimal Risk Levels (MRLs) are also included in Table |-3. These
MRLs were derived fromani mal and hunan data for both short-term and
| ong-term exposure, as described in Chapter 2 and in Tables 2-2 and 2-3.
The MRLs provide a basis for conparison with | evels that people m ght
encounter either in the air or in food or drinking water. |If a person
i s exposed to chl orodi bromonet hane or bronoform at an anount bel ow t he
corresponding MRL, it is not expected that harnful (noncancer) health
effects will occur. Because these |levels are based only on infornmation
currently avail able, some uncertainty is always associated with them
Al so, because the nethod for deriving MRLs does not use any information
about cancer, an MRL does not inply anything about the presence,
absence, or level of risk for cancer

1.6 I'S THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED
TO CHLORCDI BROMOVETHANE OR BROMOFORM?

If you are exposed to chl orodi brononet hane or bronof orm
neasurabl e | evel s of the chenicals can sonetinmes be detected in sanples
of your blood, breath, or fat. However, there is not enough information
at present to use the results of such tests to estinate the |evel of
exposure or to predict the nature or the severity of any health effects
that mght result. Since special equipnment is needed, these tests are
not routinely perforned in doctors' offices. Because chl orodi brononet hane
and bronoformare elinmnated fromthe body fairly quickly, these nethods
are best suited to detecting recent exposures (wWwthin 1 or 2 days).
Further information on how chl orodi br omonet hane and br onof orm can be
neasured in exposed humans is presented in Chapters 2 and 6.
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1.7 VWHAT RECOMVENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT
HUVAN HEALTH?

The U.S. Environnental Protection Agency (EPA) has set a Maxi num
Cont am nant Level of 0.10 ppm (parts per nillion) for the conbination of
chl or odi br omonet hane, bronbform and a group of simlar conpounds
(trihal omet hanes) in drinking water. As noted in Section 1.2, nost
water sanples in the United States have | evel s of chlorodi brononet hane
and bronoform | ower than this. The Food and Drug Adm nistration (FDA)
has set the same linmt for bottled water, but no rul es have been set for
chl or odi br omonet hane and bronmoformin food. In order to protect workers
frombromformwhile on the job, the Cccupational Safety and Health
Admi ni stration (OSHA) states that workers nay not be exposed to
concentrations of bronmoformin air greater than 0.5 ppmfor an 8-hour
wor kday. There is no OSHA standard for chlorodi brononet hane. Further
i nfornmati on on regul ati ons concerni ng chl or odi br ononet hane and bronof orm
are presented in Chapter 7.

1.8 WHERE CAN | CGET MORE | NFORVATI ON?

If you have any nobre questions or concerns not covered here,
pl ease contact your State Health or Environnmental Departnent or:

Agency for Toxic Substances and Di sease Registry
Di vi sion of Toxi col ogy

1600 difton Road, E-29

Atl anta, Georgia 30333

Thi s agency can al so give you information on the |ocation of the
near est occupational and environnental health clinics. Such clinics
specialize in recogni zing, evaluating, and treating illnesses that
result from exposure to hazardous substances.








